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g.2013.0Abstract We report a 2 months old boy, the ﬁrst in order of birth of non-consanguineous parents,
with several typical features of oral-facial-digital syndrome type II (OFDS II) including cleft lip,
high arched palate, retromicrognathia, preaxial polysyndactyly of hands and feet, duplication of
thumb and hallux. Interestingly, the patient also had mesoaxial polydactyly of the left hand with
extra metacarpal bones characteristic of OFDS. VI, however mentality and MRI brain were nor-
mal. This unusual association may suggest an additional subgroup of OFDSs or a variant of OFDS
II due to variable gene expression or a transitional type between OFDS II and OFDS VI.
 2013 Production and hosting by Elsevier B.V. on behalf of Ain Shams University.1. Introduction
Oral-facial-digital syndromes (OFDSs) consist of a group of het-
erogeneous disorders characterized by abnormalities in the oral
cavity, face, and digits and associated phenotypic abnormalities
that lead to the delineation of 13 OFDS subtypes with different
modes of inheritance [1]. However, the features of the various
types signiﬁcantly overlap, and some types are not yet well de-
ﬁned. The classiﬁcation system for oral-facial-digital syndromes
continues to evolve as researchers ﬁnd more affected individuals
and learn more about this disorder [2].trics and Genetics, Faculty of
, Egypt. Tel.: +20 22661717;
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3.005Oral-facial-digital syndrome II (OFDS II) is characterized
by frontal bossing, broad nasal bridge, midline cleft upper
lip and palate, lobulated tongue, clinodactly, syndactly,
brachydactly, pre-and post axial polydactyly, and duplication
of the ﬁrst toe. Other systemic features include conductive
deafness and congenital heart defects [3], however the molecu-
lar diagnosis is still unknown.
Here we report a case of OFDS showing several features of
OFDS II (Mohr syndrome) with some overlapping features of
OFDS VI (Varadi syndrome).
2. Case report
A two month old boy, the ﬁrst in order of birth of non-consan-
guineous Egyptian parents, the age of the mother was 19 years,
and the father was 27 years. The patient was 3.8 kg at birth (at
75th percentile) after normal vaginal delivery. During preg-
nancy the mother took effervescent tablets for treatment of
urinary crystals between the 5th and 6th months of pregnancy,
one injection for allergy at the 4th and again at the 8th month
of pregnancy as well as vitamin supplementation.in Shams University.
Figure 2 The right hand showed preaxial polydactyly (6 ﬁngers),
with partial syndactyly of the thumb and the extra ﬁnger.
Figure 3 The Left hand showing polydactyly (7 ﬁngers), near
complete syndactyly between the 5th and 6th ﬁngers, partial
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Hospital, Ain Shams University for his abnormal features, and
allergic rash covering the whole body. There was no history of
a similarly affected family member. At the age of two months,
the patient had an average motor and mental development as
he could support his neck, and started to recognize his mother.
His weight was 3.4 kg (<5th percentile), length was 53 cm (at
5th percentile) and skull circumference was 35 cm (<5th per-
centile), with open anterior fontanel measuring 4 · 4 cm.
The patient had hairy forehead, transverse slanting palpe-
bral ﬁssures, with wide abnormal left nostril, broad nasal
root, and small low set ears. The mouth showed non median
left sided cleft lip and scar like tissue on the right side, hyper-
plastic frenula attaching the upper lip and the gum, with high
arched narrow palate. There was retromicrognathia, micro-
glossia, with small nodules on the under surface, and the right
lateral side of the tongue, Fig. 1. The right hand showed pre-
axial thumb like polydactyly (6 ﬁngers), with partial syndac-
tyly of the thumb and the extra ﬁnger (duplication of the
thumb), Fig. 2. The left hand also showed polydactyly (7 ﬁn-
gers), near complete cutaneous syndactyly between the 5th
and 6th ﬁngers, partial syndactyly between the 3rd and 4th,
and between the 4th and 5th ﬁngers (mesoaxial polydactyly),
and duplication of the terminal phalange and nail of the
thumb, Fig. 3.
The feet showed bilateral duplication of the big hallux with
wide gap between them (6 toes), abnormal position of the sec-
ond toe, medial deviations of the other toes, nail dysplasia with
partial syndactyly between the 2nd and 3rd toes, Figs. 4 and 5.
Cardiac examination detected a harsh pansystolic murmur
propagated all over the heart of grade 2. Chest, abdominal,
and genital examinations were normal. Vision and hearing
were also normal. Neurological examination showed normal
tone and reﬂexes.
Feeding was normal at birth, and then the patient started to
suffer from choking episodes, suggestive of aspiration at the
age of 3 months. Therefore orogastric feeding via an infant
feeding tube was started with expressed breast milk and artiﬁ-
cial milk. The patient had repeated attacks of chest infection,Figure 1 Facial features including hairy forehead, transverse
slanting of palpebral ﬁssures, with wide abnormal left nostril,
broad nasal root, left lateral cleft lip and scar like tissue on the
right side.
syndactyly between the 3rd and 4th, and the 4th and 5th ﬁngers, as
well as duplication of the terminal phalanges of the thumb.and then he died at the age of 4 months with aspiration
pneumonia.
X-ray of the right hand showed radial polydactyly in the
form of duplication of the thumb, with its two metacarpal
bones fused in their proximal three fourths, Fig. 6. X-ray of
the left hand showed mesoaxial polydactyly (6 metacarpal
bones), with the proximal phalanx of the middle ﬁnger fused
with the duplicated one at its head. It also showed radial
polydactyly with complete duplication of the thumb (extra
metacarpal and phalanges are seen), Fig. 7. X-ray of both
feet showed preaxial polydactyly of the ﬁrst ray, in the
form of the presence of extra metatarsal and phalanges of
the big toe. The second metatarsal bone is relatively short
(Fig. 8).
Echocardiography showed common atrioventricular canal
(AVC) with pulmonary hypertension. Laryngoscopy showed
epiglottic hypoplasia. Abdominal ultrasonography, and MRI
brain showed no abnormalities. Karyotype revealed 46, XY
normal male karyotype.
Figure 4 The left foot showing median incurving of the 3rd, 4th,
5th, and 6th toes, wide gap between the 1st and 2nd toes. Low
insertion of the 1st toe, duplicated hallux, and nail dysplasia.
Figure 5 The right foot showing median incurving of the 3rd,
4th, 5th, and 6th toes. Wide gap between the 1st and 2nd toes.
Low insertion of the 1st toe, duplicated hallux, and nail dysplasia.
Figure 6 X-ray of the right hand.
Figure 7 Left hand X-ray.
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The ﬁrst oral-facial-digital syndrome was described in 1941 by
Mohr, followed by a report by Papillon-Le´age and Psaume of
another case in 1954. Ironically, these became known as
oral-facial-digital syndrome (OFDS) II and I, respectively.
Since then, numerous other examples of OFDS have been
published [4].
The oral-facial-digital syndromes (OFDSs) result from the
pleiotropic effect of a morphogenetic impairment affecting al-
most invariably the mouth, face and digits. Other organ sys-
tems can be involved, deﬁning speciﬁc types of OFDS.
Thirteen types have been distinguished based on characteristic
clinical manifestations [5].
Our patient had several typical and common features of
Mohr syndrome (OFDS II) along with some uncommonly re-
ported features. Typical features included small tongue nodule,
high arched narrow palate with a thick ridge in its middle,
hypertelorism, small low set ears, broad and low nasal root,left sided partial cleft lip, and retromicrognathia. Typically in
patients with OFDS II, the hands show postaxial polydactyly,
and the feet show preaxial polydactyly [6]. Our patient showed
preaxial polysyndactyly in both hands, as well as in both feet,
with bilateral duplication of the hallux.
No additional skeletal anomalies were detected in our pa-
tient as scoliosis and pectus excavatum reported in some
OFDS II [7]. What was striking in our patient was the presence
of mesoaxial polydactyly of the left hand (7 ﬁngers with dupli-
cated thumb) with extra metacarpals, and Y shaped meta-
carpodigital bones of the 4th and 5th ﬁngers, in addition to
cutaneous syndactyly which is nearly complete between the
Figure 8 X-ray of the feet.
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bone of the duplicated right thumb. Also the duplicated hallux
of our patient included two separate toes with a wide gap be-
tween them, and low insertion of the ﬁrst toe. The nails were
slightly dysplastic which to our knowledge, was not reported
before in OFDS II.
Mesoaxial polydactyly arising from the additional central
metacarpal bone or from a biﬁd or Y shaped third metacarpal
bone is the characteristic limb manifestation of OFDS VI
which is a rare phenotypic subtype of Joubert syndrome and
related disorders. This type is usually diagnosed by the molar
tooth sign in MRI brain together with one of the following fea-
tures: (1) Tongue hamartoma(s), and/or additional frenula
and/or upper lip notch. (2) Mesoaxial polydactyly of one or
more hands or feet. (3) Hypothalamic hamartoma [8]. How-
ever, mentality and MRI brain were normal in our patient
which makes the diagnosis of OFDS VI so unlikely.
Our patient also suffered from left sided partial cleft lip
with a remnant scar on the right side. Typical OFDS II pa-
tients have a midline pseudocleft of the inferior vermilion bor-
der of the upper lip giving the upper lip a distinctive feline
appearance. However asymmetric true clefts can occur. Also
midline complete or submucous clefts in the primary or sec-
ondary palate are common in these patients [9].
Our patient had two lingual nodules. Lingual hamartomas
exist as one or more nodules in the tongue that histologically
are composed of benign muscles, adipose tissues and salivary
glands. Some lesions have a more lipomatous than hamartom-
atous appearance [10]. He also had epiglotic hypoplasia which
caused recurrent aspiration pneumonia. Laryngeal anomalies
were reported repeatedly in literatures in OFDS II [11]. Vision
and hearing were normal in our patient although conductive
hearing loss is usually reported in OFDS II [3].
Echo cardiography demonstrated common atrioventricular
canal (AVC), with pulmonary hypertension. Congenital heart
defects although an uncommon ﬁnding in OFDS II, they have
been described in few patients with this syndrome [12]. They in-
cluded AVC, common atrium, and truncus arteriosis [13], ven-
tricular septal defect, and mitral atresia [14], AVC, and aortic
coarctation [15], aortic coarctation, and common atrium [16].
Intelligence and MRI brain were normal in our patient as is
usually reported in the majority of OFDS II patients [17].
However, intellectual deﬁcit and MRI changes were reported
in some patients with OFDS II. They included cerebellar atro-
phy, cerebellar abnormalities [6], Dandy–Walker malforma-
tions, hydrocephalus, and hamartomas in the hypothalamic
area [18].OFDS II is usually inherited in an autosomal recessive
manner. In our patient no consanguinity was present among
the parents although they belong to the same governorate in
Egypt. Also there is no history of a similar condition in the
family. So we consider our case as sporadic or inherited in
an autosomal recessive manner as he is the ﬁrst and the only
child of his parents.
The early presentation of our patient to hospital was due to
an allergic reaction covering the whole body, which was also
reported previously in OFDS II [18]. Our patient suffered from
recurrent respiratory infections, and this was the cause of
death of this infant at 4 months. Susceptibility to respiratory
infection was reported in other OFDS II patients [19].
Our patient has almost similar clinical features described by
Hsieh and Hou (both preaxial and central polydactyly of the
hands with Y shaped fourth metacarpals) characteristics of
OFDS VI, plus AVC, and hypoplasia of the epiglottis) [20].
Clinical heterogeneity of OFDS II has supported the exis-
tence of different subtypes [17,21]. These include variants with
central nervous system involvement and associated brain mal-
formations (the Dandy–Walker syndrome) [17]. Other variants
presented with laryngeal anomalies and hallucal and post axial
polydactyly of feet which are typically observed in Majewski
syndrome [22]. Okten, et al. described a patient with
manifestations overlapping with OFDS II, IV, and VI [23].
Steichen-Gersdorf et al. also reported a patient with laryngeal
anomalies [11].
Due to the high variability in clinical expression even
among intrafamilial cases of OFDS some of the abnormalities
of OFDS are present in some patients and not in others [24].
Efforts to subtype OFDS into distinct phenotype variants have
met with criticism from those who believe that many or per-
haps all of the variants of OFDS arise from a single gene muta-
tion [25]. This criticism appears justiﬁed based on reported
family members with distinctive ﬁndings of more than one var-
iant of OFDS. Signiﬁcant overlap also exists between the types
and patients may be classiﬁed as having transitional type of
OFDS when features of several types exist. In addition the
molecular genesis is still unknown for most of OFDS except
for type 1 which is related to the CXORF 5 gene (Xp22.2–
22.3) coding for OFD1 protein [26]. No major gene has been
consistently associated with OFDS VI and the mutation in
TMEM216 gene remains occasional [8].
Our patient may represent an additional subgroup of
OFDS or as a variant of OFDS II due to variable gene expres-
sion or a transitional type between OFDS II and OFDS VI.
To conclude: our patient supports the hypothesis that clin-
ical variability of Mohr syndrome is wider than previously
thought. Until now classiﬁcation is complex making the pro-
cess of describing new types of OFDS demanding. In order
to achieve the correct diagnosis and offer adequate genetic
counseling, it is necessary to search for possible abnormalities
associated with OFDS spectrum of defects.
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